Descending neural drive to each muscle was reduced on the paretic side during gait. Neural drive to antagonist muscles was increased during gait in stroke patients. Increased drive to antagonist muscles was related to paretic ankle muscle weakness.
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Descending neural drive to each muscle was reduced on the paretic side during gait. Neural drive to antagonist muscles was increased during gait in stroke patients. Increased drive to antagonist muscles was related to paretic ankle muscle weakness.
a b s t r a c t
Objective: The objective of this study was to investigate the descending neural drive to ankle muscles during gait in stroke patients using a coherence analysis of surface electromyographic (EMG) recordings and the relationships of the drive with clinical functions. Methods: EMG recordings of the paired tibialis anterior (TA), medial and lateral gastrocnemius (MG and LG), and TA-LG muscles were used to calculate intramuscular, synergistic, and agonist-antagonist muscle coherence, respectively, in 11 stroke patients and 9 healthy controls. Paretic motor function, sensory function, spasticity, ankle muscle strength, and gait performance were evaluated. Results: Paretic TA-TA and MG-LG beta band (15-30 Hz) coherences were significantly lower compared with the non-paretic side and controls. TA-LG beta band coherence was significantly higher on both sides compared with controls. Paretic TA-TA beta band coherence positively correlated with gait speed, and paretic TA-LG beta band coherence negatively correlated with paretic ankle plantar flexor muscle strength. Conclusions: The intramuscular and synergistic muscle neural drives were reduced during gait on the paretic side in stroke patients. The agonist-antagonist muscle neural drive was increased to compensate for paretic ankle muscle weakness. Significance: Descending neural drive reorganization to agonist-antagonist muscles is important for patients with paretic ankle muscle weakness. Ó 2015 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Gait is a fundamental component of human daily life. Patients who have suffered central nervous system (CNS) lesions that impair descending motor pathways have difficulty walking independently (Dietz et al., 1995; Jørgensen et al., 1995; Rossignol, 2000) . Thus, walking in humans depends on the integrated action of hierarchical levels of supraspinal and spinal neural control (Nielsen, 2003; Yang and Gorassini, 2006) , within which the contributions of the primary motor cortex and corticospinal tract are particularly important (Barthélemy et al., 2011; Petersen et al., 2012) . Significant activation has been observed in the primary sensorimotor cortex (SMC) during gait in healthy human subjects using neuroimaging techniques (Fukuyama et al., 1997 
